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[57] ABSTRACT 

The present invention provides a methcxi of adjusting chan- 
nel powers during operation of a wireless comnaunication 
system. A relatively few pieces of operating data are 
obtained from the wireless communication system and simu- 
lation techniques are used to identify potential system per- 
formance problems. A revised set of channel powers are 
formulated to correct the potential system performance 
problems. The performance improvement of the revised set 
of channel powers is verified using simulation techniques, 
and then the revised set of channel powers is implemented 
in the wireless communication system. 

17 Claims, 3 Drawing Sheets 
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METHOD AND APPARATUS FOR 
ADJUSTING CHANNEL POWERS IN A 
WIRELESS COMMUNICATION SYSTEM 
BASED ON A PREDICTED MOBILE 
LOCATION 

FIELD OF THE INVENTIGN 

The present invention relates generally to wireless com- 
munication systems, and more particularly, to a method for 
adjusting channel powers in a wireless communication sys- 
tem. 

BACKGROUND OF THE INVENTION 

A cellular communication system is a complex network of 
systems and elements. A minimum number of elements 
include 1) a radio link to the subscriber units (cellular 
telephones or mobiles) which is usually provided by at least 
one and typically several base transceiver stations ^TS), 2) 
communication links between the base transceiver stations, 
3) a controller, typically one or more base station controllers 
or centralized base station controllers (BSC/CBSC), to con- 
trol communication between and to manage the operation 
and interaction of the base transceiver stations, 4) a call 
controller or switch, typically a mobile switching center 
(MSG), for routing calls within the system, and 5) a hnk to 
the land line or public switched telephone system (PSTN) 
which is usually also provided by the MSG. 

One aspect of designing a wireless communication system 
requires selecting geographic locations of base stations and 
associated service areas. Several requirements of the design 
include ensuring that certain radio frequency channels, such 
as pilot, page and sync channels, are present in each service 
area, while further ensuring interference with other service 
areas is minimized. 

Typically, pilot-channel powers at each base station are 
manually adjusted, while page- and sync- channel powers 
are automatically scaled to the manually adjusted pilot- 
channel power levels. Traffic-channel power limits may also 
be automatically scaled to the adjusted pilot-channel power 
levels. For simplicity, pilot-, page- and sync-channel powers 
are referred to collectively herein as pilot-channel powers, 
although it is contemplated that the term pilot-channel 
power may apply to one or more such channels or to any 
similar type of channel. Although it is possible to select a 
specific pilot-channel power, prediction of the actual signal 
propagation pattern of the pilot-channel may be difficult 
where the signal may be reflected in unanticipated 
directions, resulting in insufficient signal strength in a base 
station's designated service area and/or unacceptable levels 
of interference in neighboring service areas. For example, 
setting one or more pilot-channel powers too high may cause 
too many pilot-channel signals to be present at various 
locations throughout the system, and may hinder a mobile's 
ability to select the best pilot -channel from a pathless 
perspective. ITiis may have a particularly detrimental efl"ect 
on soft handoff performance of the system. It may also cause 
the signal-to-noise ratio from all of the pilot-channel powers 
at a particular location to be unacceptable. 

As will be appreciated, manual assignment of pilot- 
channel powers is time consuming and expensive in that 
assignments must be made, field tested and revised repeat- 
edly to obtain complete coverage and acceptable interfer- 
ence levels for each service area in the communication 
system. An automated method of setting pilot-channel pow- 
ers is described in commonly-assigned U.S. patent applica- 
tion Scr. No. 08/884,965, filed Jun. 30, 1997, entitled 
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"Method for Automatically Selecting Channel Powers in a 
Wireless Communication System" the disclosure of which is 
hereby expressly incorporated herein by reference. The 
automated method disclosed in the aforementioned United 
5 States patent application is further useful in making subse- 
quent pilot-channel power settings and/or revisions to the 
existing pilot<hannel power settings. However, each set of 
pilot-channel power settings remains "static" from a system 
operation standpoint. That is, in real-lime, during operation 
10 of the wireless communication system, the current set of 
pilot-channel power settings remains unchanged. Changes to 
the active set of pilot-channel powers occurs infrequently, 
and then usually only as a result of a significant change in 
the wireless communication system, for example, cell 
15 addition, topology change, etc. 

Thus, even with the improvement in pilot-channel power 
assignment offered in U.S. patent appHcation Ser. No. 
08/884,965, the static set of pilot-channel powers is a 
compromise and cannot simultaneously make all areas of the 
20 system "good" during system operation. The static set seeks 
the best condition over as many areas at once 
simultaneously, but does not account for current areas of 
high and low trafiBc density, i.e., where the mobiles are 
located, at any given point in time. In addition, pilot-channel 
25 power settings based on a single distribution or average of 
distributions for a particular cellular system design, i.e., cell 
locations, sector antenna characteristics and covered terrain, 
may leave some important areas not properly served as the 
traffic moves around and changes the noise at each base 
30 (reverse link) and at each location (forward hnk) in the 
system. The phrase "not properly served" is used to refer to 
the instance in which the service area is either under covered 
or over covered. An under covered service area lacks pilot- 
channels of sufficient number and power to properly service 
35 the mobiles operating in the coverage area. An over covered 
service area may have so many pilot-channels impinging on 
a given area as to require the mobile to switch more rapidly 
than the control sj^tem can measure and message just to 
remain connected to a good one. An over covered service 
'^o area may also have too many pilot-channels of significant 
power where no one is sufficient due to the presence of the 
others and other noise sources. That is, no one pilot-channel 
stands out for the mobile to select. The result of poorly 
adjusted pilot-channel power is dropped calls, failed 
^5 handoffs, system unavailability and system underutilization. 
Thus, there is a need for a method of adjusting channel 
powers within a wireless communication system during 
operation of the wireless communication system. 

50 BRIEF DESCRIFHON OF THE DRAWINGS 

FIG. 1 is a block diagram representation of a wireless 
communication system that may be adapted to operate in 
accordance with the preferred embodiments of the present 
invention. 

55 FIG. 2 is a flow chart illustrating a method for adjusting 
channel powers in a wireless communication system in 
accordance with a preferred embodiment of the present 
invention. 

FIG. 3 is a flow chart illustrating a method for adjusting 
^0 channel powers in a wireless communication system in 
accordance with an alternate preferred embodiment of (he 
present invention. 

DETAILED DESCRIFHON OF THE 
65 PREFERRED EMBODIMENTS 

llie present invention provides a method for adjusting 
pilot-channel powers in a wireless communication system 
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during system operation utilizing a power adjustment strat- ceiver stations (BTSs), 24 and 26, respecUvely servicing 

egy in conjunction with real-time system data. Several communication cells, or service areas, generally shown as 

preferred embodiments of the present invention arc cells 18 and cells 20. respectively. It will be appreciated that 

described in terms of adjusting pilot-channel powers in a additional or fewer cells may be implemented as required 

code division multiple access (CDMA) digital cellular com- 5 and without departing from the fair scope of the present 

munication system. It will be appreciated that the present invention. MSG 12, BSCs 14 and 16, and BTSs 24 and 26 

invention has application to other system types and may, for are specified and operate in accordance with the applicable 

example, by applied to adjusting broadcast control channel standard or standards for providing wireless communication 

power and traffic channel power in a Global System for services to mobile stations ("mobiles") generally shown as 

Mobile communications (GSM) digital cellular communi- jq 28 operating in cells 18 and 20 and each of these elements 

cation system, are commercially available from Motorola, Inc. of 

The present invention recognizes unexpectedly that a Schaumburg, III. 

relatively few pieces of data, readily available during opera- shown in FIG. 1 and coupled respectively to BSC 14 

tion of the wireless communication system, may be used to ^"^ ^° operations and maintenance center (OMC) 

determine that an existing set ofpilot-channel power settings 15 appreciated that a single OMC may service 

may lead to problem with continued system operation. In f uhiple BSCs, and the actual number of OMCs in system 

accordance with a preferred embodiment of the present "^'^ "^^"^ ^'^jj^' example, a small system may 

invention, a revised set of pilot-channel power setdngs is ^^^^^^^^nly a single OMC to which all of the BSCs are 

established and checked to ensure the revised set results in T.^nMr ^0 nH T '^'T '^^''^^ "^7'^^ 

, ^..ir; • ; , . . . The OMC 30 mcludes an mterface 34 to wireless commu- 

a sufficient improvement m system opera ion. Then, the nication system 10. and particularly to BSC 14 and BSC 16, 

revised set of pilot-channel powers are implemented m the respectively. It will be appreciated that OMC 30 may 

wireless commumcation system by accordingly instructing directly or indirectly interface with other elements of wire- 

the base transceiver staUons to adjust pilot-channel power. less communication system 10 or with multiple elements. 

In fact. It has been recognized that as few as two pieces of and that specialized OMCs for each of the radio communi- 

input data provides an unexpeaedly accurate representation 25 cations portion, i.e., the BTSs and BSCs, and the switch 

of system operation by using system simulation techniques. portion, i.e., the MSC, of communication system 10 may be 

Theuseofarelatively small number of input data simplifies provided. Interface 34 provides a gateway for observing 

the evaluation of system performance such that problem operation of and gathering data from communication system 

identification, solution and verification may be accom- 10. Interface 34 is also used to communicate control and 

plished substantially continuously and in real-time. It will be 30 other information to elements of communication system 10, 

appreciated that, although described in terms of revising and in this regard, interface 34 functions as is well known in 

pilot-channel power settings, the present invention has the art for an OMC of a wireless communication network, 

application to virtually any operating parameter of the OMC 30 also contains processing capabilities and memory 

wireless communication system using appropriate available which may be readily adapted to implement the present 

data. 35 invention. Of course, other suitable system entities having 

lo an additional aspect of the present invention, system suitable processing and memory capability may also be so 

history data is gathered and retained. The system history adapted. 

data, representing such things as past system operation and Multiple access wireless communication between base 
performance, is utilized in both estabUshing revised pilot- stations 24 and 26 and mobiles 28 occurs over radio f re- 
channel power settings and in determining if the revised set 40 quency (RF) channels which provide physical paths over 
of pilot-channel power settings results in improved system which communication signals such as voice, data and video 
performance. The system history data is further used to arc transmitted. Base station -to-mobile communications are 
identify problem areas of the wireless communication said to occur on a forward-link channel, while mobile-to- 
system, areas in which adjustments arc firequcndy required base station communications occur on a reverse-link chan- 
or where adjustments are ineffective for achieving a desired 45 nel. 

level of system performance. These problem areas may then A communication system using code division multiple 
be reported to the wireless system operator for further access (CDMA) channelization is suitable for use with the 
system engineering and evaluation in order to obtain a more various embodiments of the present invention. Such a com- 
permanent solution. munication system is well known and described in detail in 
As noted, the present invention is described in tenms of 50 TIAfEIA Interim Standard IS-9SAj Mobile Station-Base Sta- 
scveral preferred embodiments, and particularly, in terms of iion Compatibility Standards for Dual-Mode Wideband 
a wireless communication system operating in accordance Spread Spectrum Cellular Syste^ns, Telecommunications 
with at least one of several communication standards. These Industry Association, Washington, D.C. July 1993 (IS-95A), 
standards include analog, digital or dual-mode com munica- and all addenda and revisions thereto, including but not 
lion system protocols such as, but not limited to, the 55 limited to TIA Telecommunications Systems Bulletin: Sup- 
Advanced Mobile Phone System (AMPS), the Narrowband port for 14.4 kbps Data Rate and PCS Interaction for 
Advanced Mobile Phone System (NAMPS). the Global Wideband Spread Spectrum Cellular Systems, ("the 
System Cor Mobile Communications (GSM), the IS-55 Time Bulletin"), February 1996, and TIAfEIA Interim Standard 
Division Muhiple Access rn)MA) digital cellular, the /5- 96, (IS -96), the disclosures of each of which are hereby 
IS-95A Code Division Multiple Access (CDMA) digital 60 expressly incorporated herein by reference. Another com- 
cellular, the Personal Communications System (PCS) and muni cat ion system using CD MA channelization is described 
variations and evolutions of these protocols. As shown in in TIA/EIA Interim Standard 75-99, Data Services Option 
FIG. I, a wireless communication system 10 includes a Standard fro Wideband Spread Spectrum Digital Cellular 
mobile switching center (MSC) 12, a first base station Systems, (IS-99), Telecommunication Industry Association, 
controller (BSC) 14 and a second BSC 16 servicing a total 65 Washington, D.C, also incorporated herein by reference, 
service area 22. As is known for such systems, each BSC 14 In a CDMA based communication system, such as com- 
and 16 has associated therewith a plurality of base trans- munication system 10, mobiles 28 transmit and receive 
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communicalion signals over a common frequency spectrum. In accordance with the preferred embodiments of the 

Specialized codes, such as Walsh codes, are used for sepa- present invention, and with reference to F[G. 2, a method 

rating multiple communication signals from one another in 200 for adjusting pilot-channel power settings is illustrated, 

system 10. Each specialized code typically represents one It will be appreciated that method 200 may be implemented 

communication channel within the common frequency spec- 5 within any suitable control entity of system 10, and prefer- 

irum. A communication channel may be, among other ably is implemented in association with OMC 30, which 

things, a pilot channel, a paging channel, a sync channel, a includes suitable memory and processing capability for 

traffic channel or part of a traffic channel. performing the following described steps. 

Each base station 24 and 26 includes, among other things. Method 200 begins at step 202 with a simulation of the 

\a plurality of transceivers (not depicted), which provide current performance of system 10. A minimum number of 

\communicalion channels (e.g., a radio frequency hnk fi data inputs are required for the simulation, and at step 204 

Uhrough fn, along with a code such as a Walsh code) for the current power amplifier transmit (PA Tx) power for each 

bommunication between mobiles 28 and base stations 24 cell, or an important subset of cells, is obtained and at step 

fand 26. Communication channels may also refer to corabi- 206 the receiver noise at each cell, or an important subset of 

/nationsof frequencies and codes, time slots such as in a lime cells, is obtained. A preferred simulation is disclosed and 

/ division multiple access (TDMA) system or combinations of described in commonly assigned U.S. patent application Sen 

I frequencies and time slots. In the herein described preferred No. 08/702,423, filed Aug. 14, 1996 and entitled "Method of 

embodiments of the present invention, radio frequency Controlling a Communication System", and the disclosure 

channels are understood to refer to channels in a code-based of this patent application is hereby expressly incorporated 

radio-frequency communication system. Some communica- herein by reference. Of course, other suitable system simu- 

tion channels, such as pilot channels, are dedicated to 20 lation techniques may be employed. The result of the 

providing control and signaling infonmation. Base stations simulation are a plurality of parameter meshes, step 208. 

24 and 26 may also include an antenna (not depiaed) which Parameter meshes are, simply put, the calculation of a 

U-ansmits and receives communication signals. The antenna particular parameter for each x, y coordinate of a grid 

may be any type, for example, directional beam, uni-beam, covering the area of interest. As noted in application Ser. No. 

omni-beam, patch or array. The transmit power and/or 25 08/702,423, the parameter meshes are calculated over the 

phasing may be controlled and varied using various well- total service area 22, a designated portion thereof, for a 

known techniques. number of different conditions to form a mesh set, and the 

Durmg the plarming of system 10, the geographic loca- mesh set is then evaluated to determine system performance, 

lions of base stations 24 and 26 and the approximate One of ordinary skill in the art will appreciate that 

boundanes of cells 18 and 20 may be determined manually 30 numerous parameter meshes may be calculated in order to 

or usmg various tools such as Motorola's Netplan^" system obtain system performance infonnation. Several relevant 

planmng tool- Shapes and sizes of ceUs 18 and 20 vary as a parameter meshes include: 1) forward link power 

function of topology, availabUity of sites to place antennae requirement, 2) reverse link power requirement, 3) the 

and traffic congestion. number of useful pilot-channel signals and 4) best pilot 

In addition to the physical layout of system 10. an initial 35 signal. Forward link power requirement is, in consideration 

set of radio frequency channel values, such as pilot-channel of, but not limited to. mobile speed, delay spread and likely 

power settings, are established preferably using the method handoflf connections, the power required to maintain a signal 

disclosed and described in the afore-mentioned United connection at a predetermined quality level. Quality level is 

States patent appUcation. For each pilot-channel signal, an typically defined for CDMA systems in terms of frame 

amount of pathloss (i.e., an amount of attenuation of the 40 erasure rate (FER). Reverse link power requirement is 

signal power) and a delay spread (i.e., the time delay) of the similar to the forward Unk power requirement but in the 

pilot<:haanel signal that occurs from the given base station mobile-to-base station direction. The number of useful pilot- 

24 or 26 to particular points within system 10 is determined. channel signals is calculated for each point by calculating 

A number of reference points are established within system the IS-95A quantity Ec/lo (i.e., the ratio of the pilot-signal 

10 and are typically associated with roads, buildings and 45 power to the total received energy) for each pilot-channel 

other key structures. The pathloss and delay data is then signal and, if the ratio passes a preset threshold, counting the 

retained within system 10 in the form of pathloss and delay pilot-channel signal as useful. Similariy, a mesh is calculated 

maps. Pathloss and delay calculations may be based upon to identify the best pilot signal, again by calculating the ratio 

actual or measured data, or may be predictions based upon Ec/lo. 

well-known models. 50 The meshes form the input to a pilotnchannel power 
To ensure accurate operation of system 10, it is important modification strategy, step 210, which receives as a further 
that a desirable number of pilot-channels are receivable by input past history data, step 212. The history data represents 
mobiles 28 at any point within system 10. It is known that conditions or sets of conditions that suggest a potential 
for currently avaQable CDMA mobiles a near optimum system performance problem. Present conditions, based 
number of receivable pilot-channeLs for locations through- 55 upon the parameter meshes, may be compared to the history 
out a CDMA communication system is between one and data to identify impending system performance problems, 
three. This is because the currently available mobiles are and therefore permit preemptive corrective action. Initially^ 
able to lock onto three pilot-channels simultaneously. Future history data for system 10 may be generated using simula- 
mobiles may have capability to acquire and lock onto more tion and other techniques. For example, numerous short 
than three. Additional pilot-channel signals impinging on a 60 simulation runs may be made and/or a relatively few long 
given point may interfere with the three best pilot-channels, simulations runs may be made. As system 10 is operated, 
effectively decreasing the coverage at that particular point. actual data may be used to augment/en hancc/correct the 
Too few pilot-channel signals impinging on a given point existing history data. Thus by evaluating the meshes data, 
may result in dropped calls and/or service intenrtiptions, step 208, in view of the history data, step 212, a potential 
However, static pilot-channel power settings may result in 65 system performance problem may be identified, and a pilot- 
fewer or more than the optimum pilot-channel signals channel power modification strategy may be employed, step 
impinging on a point given the current cell load. 210, to preemptively correct the problem. 
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As noted before, and worth noting again, the preferred which is dominant, one or more pilot-channel power settings 

embodiments described herein refer to adjusting pilot- is again turned up. The candidate cells include those with the 

channel power settings, but it will be appreciated that other lowest path loss to the area and the lowest load. Again, these 

system operating parameters may be adjusted in accordance cells will effect the others the least, and can handle the 

with present invention. Pilot-channel power setting3 were 5 additional load. If turning up a pilot -channel power setting 

selected to illustrate the principles of the present invention provides unacceptable results, for example, causes another 

as it is known that revising the pilot-channel power settings system 10 to become unacccptably bad, a second 

has a readily discernible impact on system performance. strategy is to turn down one or more pilot-channel power 

However, the present invention proposes an intelligent con- settings into the area until one pilot-channel dominates the 

trol strategy with the goal of preempting potential problem lO 

situations. Therefore, should the conditions suggest a call Another potential problem condition results where there is 

may be dropped, instead of or in addition to modifying over coverage, but no Ec/lo failure. Several pilot- 

piloi-channel power settings, system 10 may cause a hand channels may have alternating strengths over a small span in 

off of the mobile, even before the mobile requests the hand space. The problem is the control system may not be fast 

off and/or before scan information becomes available. It will is enough to move the mobile pilot connecting around fast 

be appreciated that other operating strategies may be enough to keep the call going. A solution is to make one 

employed without departing from the fair scope of the pilot-channel clearly dominant. The cell with the lowest path 

present invention. *oss to the area is selected, and its pilot-channel power is 

Modification of the pilot^hannel power settings have far ""^^'^ ^ ^^^^^ ^"s. 

reaching ramifications on the present performance of system 20 It »s important to know the peak load of a cell when 

10- Therefore, once a revised set of pUot-channel power determining whether to tum up or turn down a pilot-channel 

settings is obtained at step 210, a second simulation, step P°^^^ setting. Peak load is determined using simulation 

214, is conducted to verify the revised set of pUot-channel techniques. This peak load data, forming part of the history 

power settings results in an improved system performance. utQized in the pilot-channel power adjustment 

The results of the second simulation, again parameter 25 strategy. 

meshes, are evaluated in view of the history data to deter- Pilot-channel power settings may be increased or 

mine that a satisfactory result was indeed obtained, step 216. decreased in fixed increments, or other adjustment criteria 

The importance of the second simulation, step 214, and "^^X ^ established for increasing and decreasing the power 

the evaluation, step 216, cannot be overlooked. Turning up ^ '^""^^ pilot-channel power set- 

apilotK^hannel power in one cell to save an ongoing call, for ^« ^"^^ ^ obtamed, the smiulauon step, step 214, and the 

example, may cause another ceU or cells of system 10 to ^^^"ft^^n step, step 216, are repeated to ensure that an 

significantly degrade. However, if there is Uttle or no trafiBc ^/^^^^ improvement m system performance was achieved, 

in those cells at that time, it may not matter that performance ^ improvement m system performance may mean m some 

has been degraded. And, since it is the intent to continuously jrcas of system 10 havmg low traffic volume performance 

revise the pilot-channel power settings, should iraflBc con- degraded while in areas of high traffic volume an 

ditions change in those cells, a further revised set of pUot- mprovement is noted. The physical effect of changing 

channel power settings can be established. These determi- Pilot-channel power settmgs may mclude an expansion of 

nations are advantageously made by observing the present certam service areas and/or a contraction of other service 

base station transmit power and the present receiver noise ^ lUi^trated m FIG. 1, wherein cells 18 and 20 

level in conjunction within the previously known pathloss ^ f'^ ^^"^^.^ of s^^s and distributions with respect to 

and delay spread maps. 24 and 26. 

IF tv,*. «..t^^™ . With knowledge of the location and Speed of the mobiles. 

It the outcome ot the evaluation step 216 suseests an . ^ *f j ^/wi . . r^r^ 

acceptable level of improvement, the revised se. of pilot- " '"etbod 300 shown m FIG. 3 may be employed 

channel power settings is implemented with appropriate Iljt^'J^ ^h^^ ^^'"'Tk ^^nal powet^. Method 300 is 

instructions being sent to each base station 24 Zd 26 in T.u f ^ several except.oos noted below, 

owot*™ in ot-^-Tio r\*\^^,^ * .* * * Method 300 includes as mputs, in addition to current power 

system 10, step 218. Otherwise, up to N attempts to amve i c . \ j • - , . 

af a revUed set of paot-channel power setting are made, ^5 ^"^^'l ''f^ and receiver noise level, 

step 220. If after N tries, an acceptable set cannot b^ t^J^Lr^ t . tT ^"^T .n?* 

obtained,theoffendingportionofsystemlO,i.e.,theportion ^^"^ "^'^^"^ 7"^^^° simulation step 302 which, m 
ofsystem 10 for which ^rformance improv; mem cannot be 

obtained, is noted as a "bad area", step 222, which may ''^^ "^^.k"" , ' 

require system redesign simulator with mobile location predictor capability. A suit- 

„ „ : ^ , * ^ able location predicaior may use linear extrapolation to 

Refernng back to step 210, one will appreciate that determine mobile positions over a period of time. This 

numerous strategies for adjustmg pilot-channel power set- 55 provides an realistic indication of mobile positioning and 

tings may be employed. Several examples are provided by cell connections. The output of simulation step 302 is again 

way of illustration, and should not be taken as limiting. For parameter meshes 308. ^ parameter meshes form an input 

example, there are at least two strategies for closing a pilot-channel power setting modification strategy 310, 

coverage hole, i.e., inadequate pilot-channel signal. A first along with history data 312. The output of strategy 310 is a 

strategy Ls to tum-up one or more pilot-channel powers. The go revised set of pilot-channel power settings, which are input 

cell with the lowest path loss to the area in question, based to simulation step 314. Simulation step 314 utilizes the 

on the pathloss map, and lowest load is preferably turned up. additional information relating to predicted/future locations 

Furning up this cell will effect other cells the least, based on of the mobUes and is thus capable of more accurately 

the pathloss data, and because it has the lowest load, it is determining transmit power amplifier transmit powers and 

capable of accepUng additional traffic. ^5 receiver noise. ^Fhe simulation output is evaluated, step 316, 

Where the coverage hole is created because there are too and if an acceptable improvement in system performance is 

many pilot-channel signals impinging on an area none of obtained, the revised set of pilot-channel power setting is 
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implemented. Otherwise, N tries, step 320, are made to 6. The method of claim 5, further comprising the step of 

improve system performance and if still unsuccessful, the evaluating the adjusted system performance using the his- 

ofifending area is marked as a bad area need system redesign, tory data. 

step 322. 7, A method of adjusting channel power settings during 

The strategies described above with respect to step 210 5 operation of a wireless communication system comprising 

are suitable for use at step 310. Of course additional strat- steps of: 

egies may also be implemented. One such strategy may obtaining present mobile location data from the wireless 

provide for generating sets of revised pilot-channel power communication system, 

settings for respective future time periods which may be "^"^S the system data and simulation techniques to deter- 

based at least in part on present and predicted mobile lO mine a potential system performance problem, wherein 

locations. These sets of pilot-channel power settings may simulation technique includes future mobile loca- 

then be implemented during the appropriate time periods. , Hon prediction capability; 

Additional simulation is also conducted to verify the con- forrnulatmg revised channel power settings, the revised 

ditions leading to the set of revised pilot-channel power ^ f °"'h^''T T'iTf km T r P'"" ^'^''''^ 

settings still hold. 15 ^^^^ predicted future mobile locations; 

^, . . • ..1 , . using the simulation techniques to determine if the revised 

Many changes and modifications could be made to the channel power settings provide a performance 

invention without departing from the fair scope and spirit improvement; and 

thereof. The scope of some changes is discussed above. The implementing the revised channel power settings. 

^ apparent from the appended 8. The method of claim 7, the data comprising at least one 



[ claim: 



of: delay spread data, site location data, and sector path loss 
data. 



1. A method of controUmg operation of a wireless com- 9. The method of claim 7, the data comprising at least one 
mumcation system comprising during system operation: of transmit power and receiver noise. 

obtaining data from the communication system, wherein ^5 The method of claim 7, the step of formulating revised 

the step of obtaining data comprising obtaining at least channel power settings comprising increasing at least one 

one of: a transmit power, a receiver noise, a mobile channel power setting. 

present location, and a mobile future location; 11. The method of claim 8, the step of formulating revised 

generating a simulated system performance using the channel power settings comprising decreasing at least one 

data; 3q channel power setting, 

predicting a future mobile locations using the present method of claim 7, the potential system perfor- 

mobile location mance problem comprising an under covered area, and the 

determining a plurality of system adjustments for fiitur.: step of formulating revised channel power setting, compris- 

mobile locations from the simulated system perfor- '°^,r^'^"^.Kli't ""^ "^"T f . 

J f 13. The method of claim 7, the potential system perfor- 

lUdUvC, . . , , , 

mance problem comprismg an over covered area, and the 

generatmg an adjusted simulated system performance for step of formulating revised channel power settings compris- 

a tuture time penod usmg the fuhire mobile location ing increasing at least one channel power setting. 

and the system adjustments for future tune periods; and 14. jhe method of claim 7, the potential system perfor- 
adjusting the communication system in accordance with ^ mance problem comprising an over covered area, and the 

the system adjustment when the adjusted simulated step of formulating revised channel power settings compris- 

sysiem performance indicates a performance improve- ing decreasing at least one channel power setting. 

™ent. 15. The method of claim 7, the system comprising one of 

2. The method of claim 1, the step of obtaining data a code division multiple access communication system and 
comprising obtaining at least one of: transmit power and a time division multiple access communication system, 
receiver noise. 16. The method of claim 7, further comprising the step of 

3. The method of claim 1, wherein the system adjustment identifying areas of the wireless communication system 
comprises a channel power adjustment. requiring repeated channel power setting adjustment. 

4. The method of claim I, wherein the step of determining 17. The method of claim 7, further comprising the step of 
a system adjustment comprises implementing a channel identifying areas of the wireless communication system for 
power adjustment strategy. which the revised channel power settings do not provide an 

5. The method of claim 1, further comprising the step of improved system performance, 
providing history data and the step of determining a system 

adjustment further comprises using the system history data. » * * ♦ * 
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